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An object of this invention is to provide a cryptographing machine 
which^when properly positioned over the keyboard of any commercial type- ^ 



wr ite^ and non jiin e t J uMaed -- wath - a- — ! fc o. p e> ■ (■-rt uign ^jh-fcoy^ men vrinTyp - i n 



\ 



o f printing telegraphy , — 3ri < M " upon a - l9giblo - ^K?<^oa ge-^p-^^&^BBglaj.ca^4on \ 

bei n g writ ten nn t he ke y b f:Tflfr(l.i \ 



perforaft«dr“tap©-^arf(^-*pa?seedrM>h!ra"the-t«pe*’traitam'itPe®, will function j[^ \ 

bhe- by pewpat^ ,; a eq ypt ogp a m ■ or o^he’P H P &eee g es The product - 

C/'^^5^Vb^<>-•J9Ai^y 

ion of the cryptogram will be automatic and require no special^ skill or 




knowledge^of the operattoR, 



being is ignoran£B of any par- 



ticular letiier which will occur as a resultant bet <re bn . the action of the 
k o ybo a gd transBlittep~Q )i a ^^rfae— tape-ABanaBa,tter. This cryptogram may then 



be sent by any of the usual commercial methods^ mail, telegraph, cable. 



or radio .and will be unintelligible to uamithw:M,agUr--p<^^ persons 

- A 

without the proper means of decipherment. The Qn xt- h o riDed person heseven' 

A 



be^s^ provided with a oryptographing machine identical with the one used 
to encipher the me ssage^^ imply rewrftes the ciryptogram, letter for letter, 
on machine^ which produces the legible message on 'E m- typewrit eriiH^vs toc<x.A^ 
Ak- further object of this invention is the applicati^ of the print- 



ing telegraph tape transmitter, using the five unit^dode, and using a cir- 






cular, repeating celluloid tape,, with charadters punched haphazardly, to 









operate in a circuitN^ith a Baudot ss.w-toothed keyboard transmitter, of 



well knovm form, in such X®ajgaier that the action of the tape transmitter 
and the keyboard t ran sml-tljer will for any given character add or subtract 



algebraically aiv^^e resultant or%^oduot will control a combination of 
slottM Bai^'t translator bars, also of ’Vi^l known form. As in printing 



r^ted 



telegraph the position of the translator 



prated and such is the case in this application. 




selects the letter to be 



A further object'' Of this invention is the unique means gnoarMsd by 

V -i-' ■ yn ;• ■+-^. 



Dew-r-W: er-»ia.jaerfosH3sed . 
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3 are that after a letter has "been selected.ajb'-'^foper time a 



if these piui^ers which are properly positioned over 

X. 
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These nt 

printing impu.ls^'vqcc^s thani a magnet whioh^ei^eases a pertaining plunger# 
There are thirty two 

the keys of any typewritep.f^’^d the plungers thereby control the type- 
writer k^hoard^^^.-'^e means of striking the correct plunger, and of op- 
erating ijhe typewriter keyboard by these plungers’'’irs-^^iijm^ new 

and<^ovel . ^ ‘ ^ 

CU>-^ 

A further object^^of this invention is the control of the keyboard 
of a standard typewriter by the resultant action of a tape transmitter 
upon a. keyboard transmitter, 

The many applicat ioq^of such a device as an automatic cryptograph- 
ing machine which can be used with any or all commercial typewriters, 
requiring only to be positioned over the keys of the typewriter and 
removed as desired, will be readily apparent. Any commercial or mili- 






isx^ie eijed in a . niwffn l cT 



tary «n£ej^94ee> in which secret communication is^<^! ^4je < i in a . gitiffn l cj 

'''' " ' 

p»act4fe«4"!B8^e®, without r r i|ii i i i ii| ^ pri Tnin ni tii m i ri f mr ririi w;Ii'l ii. r n 1 m i1 
cryptographers^ oaiwiliag tli l I i sr ' BaQi"l ' aftig;^ '" C'sni’"ii : Bu sauli a dgTlew ' t e--g r e or b 



Fi, 






In the drawings accompanying and foiming a part of this application 
yUJtai,v«-.eiLKcf ^fl.bAAAnAcA'e*^^*'^ 



is a side--e4ev‘aft4ea-v4ew of the cryptograph in its relationship 



XU XUO X'vxau XUUOIiXJJ * (\ t , 



to a typewriter keyboard^ ®ie— 8ide-fr«Be-*4‘S~shcOTr'Teraovedrfcyr~eie«awess. 
•JI5ie-i.pa£tian»^#-^he-4ii^H?e“denetedr''A-4rS«-the»oryptograph-wh©rea&~B-denot^s 
k ftys ■■ of , the- tyq3fig3e4-ter.#.s.-FAg>>£l^d-3^'^rent^^We» ^ 6 f^^ 



|'<-^WvA. 

I being re gtYg6a'~tKar‘^~typewi>artaiud3^ehind°->8ame^h:6'^li8t^hwi^^ 




pt^ing with the keyboard of the crypbSgr^h shown^^^,W^ FigsU>^ 
nmilTn it^ri^I>4ii^^ that>thl’‘^ybar3 are pi^o.b^ by a common shaft 






at 3 in Fig. 1 and>^hm'S^^^iip^by individual^^springs at 4. The'^keybars control^ 
in the conventional manner, a sixoar Bandot saw=tooth keyboard transmitter. 



"I” 

S-. _ X 
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It is believed that an explanation of a schematic representation of 
our invention will form the best basis for its understanding, and there- 
fore reference will be made to Figure 1* In this figure A represents a 
front view and D a side elevation^ of a B^dot keyboard transmitter; B 
represents a perforated-tape transmitter; C represents a front view, and 
E a side elevatioi^of a B^dot slotted-bar translator; E represents a 
side elevation of the keyboard of any typewriter G, bearing ^ standard 
keyboard. 



u, 



The Ba^ot keyboard transmitter is so well known in the art 
of printing telegraphy that no detailed description of it is deemed nec- 
essary. _ It is sufficient to indicate that we make use of a^ix-bar trans- 



mitter. 



S ,» ■3^'£nflL/T- 0 OjcX^ clo 



LtjLo a r 4 > o tfee ^-^aewcfel-gaive-^Barked^ 

• .... i . A . 9 9 



T^e-.aattBe-’-- - '' " " 



^ The fvinction of bars 1 to 5 is to control the set of contact levers 
6, 7, 8, 9, and 10. These contact levers are normally at the left, but 
when a bar, for example 3, is displaced toward the right by depressing a 



n\ 



keybar^of the keyboard transmitter A, the contact lever 8 is moved to the 



right and closes contact at 16. The five contact levers being independent, 
it is obvious that the contacts controlled by them can be established in 



a permutative manner to correspond to the permutations of marking and 

spacing elements of the well known Bamdot five-unit code. The letter A, 

f .. 



u 



for example, is represented in this code by the symbol + 4 - ~ - where^4 



« 



indicates a marking element, a - indicates a spacing element. For oiir 



C( »> 



p\irposes, a -4- 'Will indicate that the transmitter bar has moved to the 
right and that the contact lever is making contact -ivith its right hand 

Cl » 

contact;, and - v/ill indicate that the transmitter bar has not moved and 
that the contact lever is making contact \vith its left hand contact. Thus, 
as we have arranged it, contact of the ooirtc t ot levers 6, 7, 8, 9, and 10 
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J is made with their left contacts 11, 13, 15, 17, and 19, respectiTely, 

I when no displacement of the bars takes place, and contact of the ^ etidaciei t 

-4 levers with their right contacts, 12, 14, 16, 18, and 20, respectively, 

<3 is made vrhen the bars are displaced. Therefore, the contacts set up to 

— X U 

^ correspond vdth the Baudot code for letter A will.be as follows: contact 
lever 6 closing contact 12; contact lever 7 closing contact 14; contact 
^ levers^ coni^cts 

^ A Transmitter bar 0,|has as its fiinction the control of contact 36, 

which, in conjunction vfith back contact 37 of a relay 38, controls a magnet 
i 50 that is a part of translator C» The circuit and function of magnet 50 
will be explained later . "b la ciUi-saA 0) 

i O , A master contact 39^^ under control of a universal bar 46, serves 
, 3 ^ to keep the entire system in an inoperative condition until any keyflBBac“.v6f 
keyboard transmitter A is depressed. A tooth at the right extremity of 
each, bar 0, 1, 2, 3, 4, and. 5^ will move universal bar 46 to the right and 







■^ 44 -' 



|cJi « 'Will thus close contact 39 when any one of the bars is displaced to the 

right. -V T ho ajao afea;^:ea4;:;aa^-aB^eReBts?:fDFgthi5-^ctixm^-we'^shaCTT=^i^^ • 

V It is necessary that the sliding bars of the keyboard transmitter 
^ 2 <' A be locked into the positions they assume on the depression of a keybwj* 

. until all the subsequent operations and functions have been completed. This 

u<« I. Il l ■ 1 

i is accomplished by raeans^^^ locking bar 48^ controlled by armature 49 

^ magnet 5^^ ©leeti leal liii uui'lj^'yJ?— whJMih is as follcriTs: from positive of bat- 

tery through conductor 91, contact lever 83, closed contact 84, conductor 
92, closed contact 39, conductor 96, winding « of magnet 56, conductors 97, 

88, 87, to negative of battery H. Spring 98 holds armature 49 in 

its unactuated position. ' The- iflochaaig rs &l ^.Qneration of the locki-ng-bagwAS, 



1,-ri 1 1 



The principal parts of the 



keyboard transmitter A have now'- been described. 



I 
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The tape transmitter B is also so well kno™ in the art of printing 

telegraphy tlmt no detailed description is necessary. Siiffice it to say that 

it has five contact levers 21, 22, 23, 24, and 25, which vibrate between five 

right-hand or marking contacts 27, 29, 31, 33, and 35, and five left-hand or 

spacing contacts 26, 28^ 30, 32, and 34, under the control of a perforated 

tape, by means of five finger pins, not shown, which are presented under the 

tape. As in the case of the keyboard transmitter the right-hand ^ contacts 

" » (( 1 ) 

are in our terminology-^ contacts, the left-hand ones^- contacts. Upon the 

presentation of a hole in the tape over any of the finger pins the act of the 

pin rising through the Uu^ hole allows the pertaining contact lever to move 

to its right hand contact and therefore makes that contact one that can be 
n ■>) 

designated by the -f* sign. When the pin does not go through a hole in the 
tape the contact lever makes contact mth its left-hand contact, and there- 
fore this can be designated by the - sign. The tape is perforated to corres- 



pond to the permutations of the Baudot code, and thus there are 3Z. different 

permutations of contact levers of B. The finger pins are withdrawn and the 

tape is stepped forward automatically by magnet 47, after the transmission 

of the impulses corresponding to the set of -f s-nd - contacts denoting a given 
U 

letter of the Baudot code. Supposing the perforations denoting the letter N, 
vfhose code equivalent is - - be presented to the pins of B, contact 

levers 21, 22, and 25 vri.ll be against their left-hand contacts 26, 28, and 
34, respectively] contact levers 23 and 24 will be against their right-hand 
. contacts 31 and 33, respectively. The principal parts of the tape transmitter 
B ha'^^iovf been described. 

The Baadot translator C is also well known in the art of printing 
telegraphy. It consists of the usual set of five notched bars 41, 42, 43, 

44, and 45, and one additional bar ^40^ whose function vrilll be explained later. 
The five bars 41 to 45 are displaced to the right under the control of the 
set of magnets 51, 52, 53, 54, and 55. These magnets are controlled jointly 
by the sets of contacts of the keyboard transmitter A and the tape transmitter 
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r-A.. Dj^ <10r«*^V4iLaJ^fcL 





r ;\6ji, Orj^rey,*^ 

‘f'fe.AW' 



B in a manner •well knovm in' the art of printing telegraph cryptographs, so 



that a brief description •will stiffice^^ T - he ulB 'etbicdl pl'lJlt!lp±e*n ;' a ii" be ~^st 







f_Gon- 



i i^ontaotr 'i i ' yjtiT ■ o i - biioii ”tihg^r»’‘^ef't*=1gmd«»gentgets°« pr *^ h eiy^»Yl%'ht°%6i^dF^«eet^^ , 







^<son.'mots»^ 



’^%i±y^*g?*°gg R ' titq ' fra 

* 




i4\ju 



magnet 51 of C, the circuit of vrhich is controlled by^two con-tact 
le-vers, 6 of A^and 21 of B. Only one of four possible cases with respect to 
these contact levers can exist at a given moment: 

Case 1 



Contact lever 6 makes contact at 11 
Contact lever 21 makes contact at 26 



r 



7ifhen tills is the case the circuit for magnet 51 is 
open. Thus, from positive of battery H through con- 



.hus, irom positive oi 



ductor 91, closed contact 84, conductor 92, closed 



contact 39, conductor 99, contact lever 6, contact 11, 
conductor 66 to con-tact 27 which is open, and hence 
magnet 51 cannot be energized. 



Case 2 



Contact lever 6 makes contact at 11 
Contact lever 21 makes contact at 27 



\ 

L 



■"^hen this is the case the circuit as traced directly 
above remains the same up to the condition of contact 
27. This novf being closed the current, can continue 
through contact lever 21, conductor 100, -winding of 
magnet 51, conductors 105, 106, resistance 60 and re- 
lay 38, conductors 107^ and 108jto negative of battery 
H. Magnet 51 is therefore energized. 
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Case 3 



Contact lever 6 makes contact at 12 
Contact lever 21 makes contact at 27 




L/ 

Case 4 



The circuit as described for the t’-Tb preceding cases 
is the same here up to contact lever 6, vfhich now being 
against contact 12 the current continues along conductor 
61 to contact 26 which is now open. Hence magnet 51 re- 
mains \xnenergized» 

Contact lever 6 makes contact at 12 
Contact lever 21 makes contact at 26 



I 






The circuit under case 3 can now be completed, from con- . 
tact 26 through contact lever 21, conductor 100, and thence, 
by path described under case 2, to negative of battery H. 

Hence, magnet 51 is energized. 

It is thus seen that when the homologous' governing contact levers 
are in similar positions no circuit is established through the pertaining 
magnet of Cj only -vdien one contact lever is at the left or minus sign contact, 
and the other is at the right or plus sign contact will the circuit be com- 
pleted. It is iraioaterial which lever is making the plus contact, which the 
minus contact. ' ’ 

As said before, magnet bl^^v&Jti^four^magnets, 52, 53, 54, and 55, the 
circuits for v/hich are similar in character to those described for magnet 51, 
but are all independent^n_the -oontroT of their' respective magnets. 

The armatures of magnets 51 to 55 are yoked to translator bars 41 
to 45, respectively. Y/hen any one of the magnets 51 to 55 is energized it 
draws the bar to which its armature is yoked to the right and holds it there 
until, \7hen the. circuit through the magnet is broken, a retractile spring at 
the left extremity of the bar bring^^ the latter back into its normal posi- 



tion. 



The various permutative positions assumed by t]^e translator bars 
of G, Figure 1, determine the selection of the letter to be printed by the 
type-vrriter. These barsy. rf».B ■ aaad are slotted, the slots being so ar- 

ranged that, as the bars are displaced to the right under the action of 
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OtA^' ®^*TaJ1cvOIuXa^ ^ /. 

(%XM. a^*^‘ 



magnets 51 to 55, ^or each different^arrangement of the translator bars 



jy3a8Mffiroii3i4s!i^ one and only one alignment of slots presented under the set 




ivv 



^of stunt bars 109, into which a particular stunt bar can^dropj^ 



10 - d — e tunt -b ar T ui -eaeh- al -i§ am ei»t« The stunt bar selected is not permit- 

al car 110, is re- 



ted to drop into the alignment of slots until a universal 

f\ 

leased under the action of a magnet 57 of E, circuit for which 

is closed by contact 58. This contact 58 is operated by a bar 59 which 



is displaced to the right when any of the translator bars 4.1, 42, 43, 44, 
45, or the extra bar 40j^»ev«e to the right. The circuit for magnet 57 is 



as follows: from positive of battery H through conductor 91, contact lever 



83, closed contact 84, conductor 92, closed contact 39, conductor 116, 






v'finding of magnet 57, conductor 117, closed contact 58, conductors ii®, 108 
to negative of battery H» 






lYhen any stvmt bar 109 of C^drops into position it strikes a 

otC.C..VP^E), ^ 

crank shaft 11^ which closes a contact 115 



E, This contact 

controls the printing magnet 73, armature 74, which swings about 

an axis 75, actuates the printing drive pin 76. The circuit for 

magnet 73 is as follows: positive of battery K, conductor 118, winding of 



magnet 73, conductor 119, closed contact 115, conductor 120 to negative of 



K. In practice batteries K and H are the same, being shovm as separate 

A 



only clearness of circuit tracing. Also the batteries are simply to rep- 
resent a soiu-ce of E.M.F.; either macliine or battery for the equipment can 
be designed for a range of voltages. 

Y/hen a stunt bar drops into position it draws down v/ith it drag 
link 77. presenting the slot in member 78 before the printing drive pin 76. 



When magnet 73 is energized, member 78 is driven forward operating drive 
bar 79 by bell cranlc about shaft 80. Drive bej 79^ in tvirn operates a 



plunger 81 which actuates the proper key o^typewriter G. When drive bar 



79 is practically at the bottom of its stroke it operates crank 82 thereby 
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moving contact lever 83 from contact 84 to contact 85. This action causes 
two things to happen; (1) The tape step fon^ard magnet 47 aSp in tape trans- 
mitter B is energized, the circuit being from positive of battery H through 
conductor 91, contact lever 83, contact 85, conductor 90, winding of magnet 
47, conductors 89, 88, 87, nari'rfWt to negative of battery H; (2) 7<"hen con- 

tact 84 is opened the entire system is restored to normal in the following 
\ 

manner: circuit for lock magnet 56 is broken at contact 84, thus releasing 
the transmitter bars^and in tiirn opening^ contact 39. T/hen the latter con- 
tact open^ the circuit for universal bar magnet 57 of translator C is broken, 
the return of^bar 110^(under action of spring 71 raising the^stixnt bar^ 109 
of C. Thereupon the translator bars of C retxxrn to normal. Crank contact 



115 is opened when the selected stunt bar comes out of the slots, print 
magnet 73 i s ^s^ieawed, and print bar- 79 returns to normal. The latter re- ^ 
leases crank 82, contact lever 83 is restored to make contact at 84, and 
the entire system is now in readiness for another operation. 

There now remains to be explained the function of magnet 50 of C 
and its associated parts and circuit. For the purposes of oiu* invention it 
is essential tloat the typewriter G make some record for each and every de- 
pression of the keybars of the keyboard transmitter A. A consideration of 




the functioning of magnets 51, 52, 53, 54, and 55 will] be energized. In 



other words, whenever the Bandot combination S«»ases^aA 



► set up on A is the 
same as that set up on B, the resultant is zero, or "blank". It is necess- 



ary that the cryptograph make a record of each such case in order that 
messages may be correctly deciphered. The^ method v;e have devised for this. 



recording *«=«®^cxi4iOws»t • 



As already explained^ the circuit for magnet 50 
is completed only when, the armatm’e 72 of relay 38 

I 

a 3b * 

Sbfi^»Wr9*> Ijontact^loses each time any key of trans- 
mitter A is depressed, under action of transmitter 
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bar 0, but contact 37 is closed only when none of the magnets 51 to 55 is 



energized. That is, whenever the resultant of the interaction of transmit- 



ters A and B is any thing ■ other than zero or "blank”, relay 38 is actuated 

— 

and contact 37 is broken;^ When^the resultant is "blank", then and only then 






will contact 37 ^ closed and magnet 50 energized. The circuit for magnet 
A. 



50 is then as follows: from positive of battery H through conductor 93, wind- 



ing of magnet 50, conductor 94, closed contact 36, conductor 95, contact lever 




72, contact 37, conductor|f to negative of battery H. The arms.ture of 



magnet 50 is yoked to the sixth translator bar^40, v:hich, like the other trans- 



lator bars, is dravm toivard the ^ight v.^hen magnet 50 is energized. Translator 



\4 



bar 40 determines the selection of a stunt bar which in turn causes the print- 



ing of a character. In the positij» shovm ^occupied by the stunt bar referred 



to the character printed will be "-g", according to the keyboard of a standard 



typewriter, but it can, of course^ be caused to print another, a dash for ex- 



ample. 



The reason for the parallel combination of resistance 60 and relay 




(38 is so that a fairly sensitive relay may be shunted by a resistance of such 



value that'the voltage drop across the combination will not be great enough 



to interfere vdth the satisfactory operation of magnets 51 to 55, whether only 



one operates or whether they all operate. It is necessary that relayed be 

n fo 

interposed betvreen battery and magnets BC - ti e ”40 , but it is optional v/hether 



a lovj- resistance relay is used or a high resistance relay shunted by a low 



resistance unit. 



It has been seen that there is no direct relation betvreen the keybar 



struck on the keyboard transmitter A and the letter that is printed on type- 



writer G. The relation is only an indirect one, exercised by the tape trans- 



mitter B, and specifically by the particular that happens to be set up 



at B at a given moment. If the perforated tape passes^ through B consists of 



perforations representing an entirely random, unintelligible sequence of 



letters it obviously becomes an enciphering key vrhich may be employed to trans- 



form an xxintelligible communication into an unintelligible one that vrill be 
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secret to all except those possessing the key. Since the tape advances auto- 
matically after each printing operation, the enciphering key changes vri.th 
each letter to be enciphered, and this can be extended indefinitely by making 
the perforated tape as long as the text to be enciphered. 

It v/ill noTf/ be assumed that the keybar for letter A is struck on 

the' keyboard transmitter A, and that at the same time the finger pins in tape 

£iLu..(U^ 

transmitter B are set up according to the^^ode for letter H, From what has 
been said in connection with magnets 51 to 55 it \7ill be clear that the re- 
sultant of the interaction of these two letters will be as follows: 

Keyboard transmitter r =A 

Tape transmitter 

Translator + “ =K 

Translator bars 41, 42, 43, and 44 will be drawn to the right 
under the action of energized magnets 51, 52, 53, and 54, the electrical 
em- re nt s' for which are deemed sufficiently well understood from the forego- 
ing description to warrant their tracing being omitted. 

The K stTxnt bar will drop into the aligned slots on the translator 
bars upon the energization of the universal bai' magnet 57 by closing of con- 
tact 58» 'When the K stunt bar drops into position drag link 77 draws member 
78 down, presenting its notch before printing drive pin 76; the K stunt bar 
also causes crank contact 115 to be closed and print magnet 73 is energized, 
causing print bar 79 to be driven down, depressing the K plunger, 81, and 
causing the typewriter G to print the letter K, At the end of the downward 
stroke of bar 79, crank 82 opens contact 84 and closes contact 85, The re- 
sults of the operation of the crank 82 have already been set forth, the en- 
tire system being cleared and made ready for the^cycle. 

Assuming that v/e have been dealing with a case of enciphering, 
wherein A is the plain-text letter, N, the key letter for enciphering A, and 
K the resultant cipher letter, the decipherment requires that the depression 
of keyboard K on the transmitter A, combined with the setting up of letter K 
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on tape transmitter B, shall produce A, the original plain-text letter* The 

interaction may be shofwn schematically as follovrs; 

Cipher letter E = 4 4 + + “ 

Key letter N r - ~ 4-4-- 



Plain-text let- 
ter A = 



In this case only magnets 51 and 52 would be energized, the A stunt 
bar selected, and A printed on the typewriter G* Thus, the reciprocal re- 
lationship between the plain-text and cipher letters through the intermediacy 
of the key letter N has been maintained* 

¥e may now proceed to a description of the apparatus in its mechan- 
ical aspects. Figure 2 is a side elevation view of the cryptograph in its 
relationship to a typewriter keyboard. The side frame of the cryptograph is 
shovm removed, for the sake of clearness. In this figvire the portion denoted 
by A is the cryptograph, B denotes the keys of the typewriter. 
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Figiure 4 shows the arrangements for the master contact 39 of 
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Figure 1 as associated -sd-th the keyboard transmitter contacts* In 
Pi^re 4 the transmitter bars^l, 2, 3, 4, are shown in relation to the 

contact levers of which only three, 7, 8, and 9 are seen; contact lever 7 
makes contact at 10 when the bar 1 is in its normal position and held so by 
spring 5?©, or at 11 when the bar is displaced to the right. Two terminals 
12 and 13 for soldered connections are shewn. The crank 14, pivoted at 15, 
operates contact lever 16, closing contact 17 whenever one or more of the 



bars 3«s6^S.are displaced to the right. 
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!• A cryptograph to be positioned over the keyboard of typevrriter, 
the said cryptograph comprising essentially a plural- unit-code 
keyboard transmitter, a pl\xrai -unit code perforated tape trans- 
mitter, a plural unit code translator, and means for ia^stRsfer* Q 

the action of the said translator^ to the keys of the typer 



•sTriter. ovor which the ~ EUld ' cryptug r aplr ife ^)o¥i'ti5ne4. , 

2. A cryptograph to be positioned over the keyboard of ^ typewiter, 
the said cryptograph comprising essentially a plural unit code 
keyboard transmitter upon -which a first set of electrical con*» 
ditions corresponding to a plain^-K(l$iib^message character in the 
plural unit code is es-tablished, a plural unit code perforated 
tape transmitter upon which a second set of electrical conditions 
corresponding to an enciphering character in the plural unit code 
is established, a plural unit code translator under the joint con- 
trol of the said first and second sets of electrical conditions, 
whereby an electrical condition resulting from the interaction of 
■the said first and second sets of electrical conditions is trans- 
lated in terms of movement of one of a set of selectable members, 
means for communicating the movement pf a selected member to one 

tSoe. 

of a set of plungers operating the keys of ^ typewiter keyboard 
over which the cryptograph is positioned, and causing the type- 
•writer to print a cipher character to represent the ^oiphpy^ ixiui" 
said plain^taA-message character* 

3* A cryptograph to be positioned over the keyboard of ^ typewriter, 
the said cryptograph comprising essentially a plural unit code 

keyboard transmitter upon which a first set of electrical conditions 

• » 

corresponding to a cipher-‘<wijl«Beaaag»- character in the plural unit 
code is established, a pltiral unit code perforated tape transmitter 
upon which a second set of electrical conditions corresponding to 
a;, deciphering character in the plural unit code is es-tablished, a 
plural unit code translator under the joint control of the said first 
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and second sets of electrical conditions, whereby an electrical 
condition resulting from the interaction of the said first and 
second sets of electrical conditions is translated in terms of 
movement of one of a set of selectable members, means for com- 
municating the movement of a selected member to one of a set of 
plungers operating the keys of ^ typewriter keyboard over which 
the cryptograph is positioned, and causing the typewriter to 

print a plain-»:tesrt character to represent the deciphered 

K 

i d ~t !lpkiuL- i^ ,Laiw fc*gte«i «a^ -character • 

4o In a cryptograph, means for causing a first set of electrical con- 
ditions representing a message character to interact with a second 
set of electrical conditions representing a ciphering character, 
means for translating a third set of electrical conditions result- 
ing from the interaction of the first two sets of electrical con- 

f 

ditions into mechanical motion of a selectable member, and means 
for transferring the motion pf the said selectable member to a key 
of ^ typew**i'feer keyboard^over which the cryptograph is positioned* 

5* In a cryptograph means for commimicating the action of a translator 
to the keyboard of ^ typewriter over which the cryptograph is po- 
sitioned, the said means consisting of a set of drag link members 
connected to the st\ant bars of the said translator, each drag link 
meraber being connected to a slotted connecting link, each connect- 
ing link being connected to a print bar, each print bar being con- 
nected to a plunger hovering over a key of the said typeTrriter, a 
print magnet, a printing drive pin actuated by the said print magnet, 
all of said means being arranged and associated so that when a stunt 
bar of the translator is selected the said printing drive pin en- 
gages with the slot in the said slotted connecting link pertaining 
to the selected stunt bar and causes the pertaining print arm to 
actuate the plunger to which the print arm is attached and to oper- 
ate a key of the keyboard of the said typeiTriter* 
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o1)ject of thio Invent ion is to pxovldo a or^ptograpixing nochine 

^ich ;7ten propeirly positioned ever the keyboard of iany corasidrcial type* 

writer and oonjonotioned with a tape transmitter, well known In the art 

of printing telegraphy, will upon a legible mesBoge or coianuaioatiOn 

being written on the keyboard of the ciyptographii:^ naohlne and upon a 

perforated tape being passed tUara, the tape traaaaltter, will fnnotion 

to produce on tlie typewriter a cryptogram or olpher message* ihe product*** 

ion of the cryptogram will be aatomatlo and require no speolal skill or 

or 

knowledge of the operatip^, the Operator being In ignorance of any par* 
tieolar letter which will occur as a resultant between the action of the 
keyboard transmitter and the tape transmitter. (Shis cryptogram may then 
be sent by any of the usual coms^roial methods; mall, telegraph, cable, 
or radio and win be unintelligible to unauthorised persons or porsono 
without the proper means of deoiphermont. She authorised person howevor 
being provided with a oiyptogrophing naohino tdentloal with the one used 
to encipher the message oinply rewrites the oryptogram, letter for letter, 
on his machine which produces the legible message on his typewriter* 

A further object of this invention is the application of the print- 
ins telegraph tape tfcnsmltter, using the five unit code, and using a cir- 
cular, repeating, Celluloid tape, with charactoro punched haphazardly, to 
operate in a olrcuit with a Baudot Bax7*toothod keyboard transmitter, of 
v/ell known form, in such a manner that the action of the tape transmittor 
end the keyboard transmittor will for BSiy given character add or subtract 
algebraically and the resultant or product will control a combination of 
slotted Bandot translator bars, also of well known fora, Ao in printing 
tolegraphy tho position of tho translator bars selects the letter to bo 
printed and suoh is tho case in this application, 

A farther object Of this invention is the unifpxe means provided by 
which tho printing of the selooted letter on the typewritor is performed* 
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Q!he 80 tQ0aas aro that after a letter has been selected at proper time a 
printing dapilse oooors thru a magnet which depresses a pertaining plunger* 
There are thirty two of these pinagers which are properly positioned Over 
the keys Of any typewriter, end the plungers thereby control the type» 
writer fcqyboard, The means of striking the correct plunger, and of op» 
orating the typewriter keyboard by these plui^ers Is clatoed to be new 
and novel* 

A further object of this invention is the control of the keyboM?d 
of a standard typewriter by the resultant action of a tape transmitter 
upon a keyboaafd transmitter by means of a translator. 

The many application of such a device as an antomatlo ci^tograph* 

Ing machine which can be used with any or all commercial typewriters, 
requiring only to bo positioned over the keys of the typewriter and 
removed as desired, will be readily apparent, Any oommeroial or mili- 
tary enterprise In i^ioh secret consmmioation is desired in a q.oidk 
practical manner, without reqnlx'ins preparation of the messege by trained 
cryptographers, entailing time and labor, can use such a device to great 
advantage. 

In the drawings accompanying and fozming a part of this application 
Pig. 1 is a side elevation view of the cryptograph in its relationship 
to a typewriter keyboard. The side frame is shown removed for olearness. 
The portion of the figure denoted A is the cryptograph whereas B denotes 
the keys of the typewriter* Pig* 2 IS a front view of the cyrptograph it 
being realised that the typewriter is behind same tho not shown* The lo** 
cation of various features will be now occplained but the action will be 
described hereinafter. 

Starting with the keyboard of the cryptograph shown at 1 in Pigs, 1 
and 2 it v/Ul be observed that the keybars are piyefedd hy a common shaft 
at 3 in Pig. 1 and held up by individual springs at 4, The keybarS control 
in the conventional maoner, a six bar B£mdot Saw-tooth keyboard transmitter 
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Hiese six bars are properly supported at their extremities by ball and roller ; 
bearings ae ehown atsS'of Pig* 1, Bfetail 2, being the bars theraeelveB. The 
manne r in which the bars control their contacts Is shown for the foremost betr 
in Pigl 2 detail 2. The bar ie yoked to contact lever 10 operating same about 
axis 8, thereby presenting contact 3 to either contact 4 0 ?“ B depending on 
whether the bar is progressed to the right or normally to the left and held 
so by rorlng 9* Proper terniinalS for wiring are arranged for on the insnlatihg 
supports 6 and 7 as shown at 14 and 15 for the front and back contacts £eid at 
13 for the lover contact by coiled wire 12, it being understood that the: lever 
contact is insulated from frame at 11* The other five bars £«*e directly be- 
hind bar Shown at 2, controlling identical contacts all of which are mounted 
properly on insulating supports 6 and 7* Behind the six Sets of contacts 
there is one make and break contact controlled by a crank shown Pig* 2 l^t* 

27* This crank is So arranged that upon any or all bars moving to the right 
this contact will close* The arrongen^nt of this crank and contact is Shown 
in Fig. 3. As will be seen later until this contact is closed the entire 
system Is not energized* The location and design of what is commonly termed 
in printing telegraph practice as a Bandot Keyboard trofisaitter has therefore 
been described* ' 

In Pig* 1 detail 6 is a locking bar which is arranged to lock the key- 
board transmitter bars la the positions determined by depression of any key 
until after all necessary succeeding operations have been Completed* This 
lock bar is controlled by magnet 8 end armature 9* The operation of the 
transmitter and look may beat be understood by an emjilnation of Pig. d* An 
assigzanent of letters has been made to move the bars to the right In accord- 
ance with one version of the five xmit code* Any other assignment vd.ll Operate 
equally well* 

The tape transmitter has not been shov/n in these figures, its fpom and 
action being so familiar to those Schooled in the printing telegraph art that 
reproduction is deemed unnecessary* Suffice it to say, for 'this purpose that a 
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These six bars are properly supported at their extremities by ball and roller ‘ 
bearings as shown at S of Pig\f^^, ^tail 2, being the bars themselves. The 
mann er in which the bars control their contacts is shown for the foremost bar 
in Fig^^^detail 2. The bar is yoked to contact lever 10 operating same about 
axis 8, thereby presenting contact 3 to either contact 4 oi* 5 depending on 
Midiether the bar is progressed to the right or normally to the left and held 
so by spring 9. Proper terminals for v/iring are arranged for on the insulating 
supports 6 and 7 as shown at 14 and 15 for the front and back contacts and at 
13 for the lever contact by coiled wire 12, it being understood that the. lever 
contact is insulated from frame at 11. The other five bars are directly be- 
hind bar shown at 2, controlling identical contacts all of which are mounted 
properly on insulating supports 6 and 7. Behind the six sets of contacts 



there is one make and break contact controlled by a crank shown Fig. 2 Det* 
27. This crank is so arranged that upon any or all bars moving to the right 
this contact will close. The arrangement of this crank and contact is shown 



in Fig. 3. As will be seen later until this contact is closed the entire 
system is not energized. The location and design of what is commonly termed 
in printing tele^aph practice as a Bandot Keyboard transmitter has therefore 
been described. 

In Fig. 1 detail 6 is a locking bar which is arranged to lock the key- 
board transmitter bars in the positions determined by depression of any key 
until after all necessary succeeding operations have been completed. This 
lock bar is controlled by magnet 8 and armature 9. The operation of the 
transmitter and lock may beat be understood by an examination of Pig. 4. An, 
assignment of letters has been made to move the bars to the right in accord- 
ance with one version of the five unit code^ Any other assignment will operate 



equally well. 

The tape transmitter has not been shown in these figures, its fomm and 
action being so familiar to those schooled in the printing telegraph art that 
reproduction is deemed unnecessary. Suffice it to ssy, for this purpose that a 
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tape transmitter has five lever contacts which operate between five marking 
and five spacing contacts under the control of a perforated tape, hy means 
of five finger pins which are presented under the tape. Upon the presentation 
Of a, hole in the tape over any of the f inger pins the act of the pin rising 

the tape hole makes that particular marking impulse at the marking contact. 
The tape may therefore he perforated in characters of the so called five unit 
code allowing thirty two possihlities. Tape step forward and pin withdrawal 
is arranged automatically. Such a tape transmitter is usually in small conpact 
form with nine terminals for external electrical connections. In Pig. 2 detail 
16 is a spring elip mounted upon an insulating block 17 for soldered electrical 
connection at 10. There are directly in line behind this spring clip eight 
other identical clips properly spaced along the insulating block 17, and pro- 
vided with dust cover 19. This combination is designed for the terminals of 
the tape transmitter described above and it will be seen that a tape trans- 
mitter may be inserted at will. The description hereinafter will tell of how 
the- wiring to the tape transmitter is arranged to make it a part of this 
cryptograph. 

The two transmitters described above control between themselves the six 
magnets shown in Fig. 2 as 20, 21, 22, 23, 24 and 25 and in side elevation as 

30 in Fig. 1. The armature of each of these magnets control one of the tran- 
lator bars shown Pig. 1, details 11. This control means movement of the bars 
from normal or to the left position, as one faces the bars, to the right. 
Therefore, current through any one of the magnets means that the magnet will 
move its translator bar to the right by the bell crank and coupling 28 and 27, 
Fig. 1, which arrangement is shown for only ttie first bar but it must be remen>- 
bered that the same coupling exists for all magnets and bars. The act of 
placing certain of the six translator bars at a given time in various positions 
deteimines the selection of the letter to be printed. An inspection of Fig. 6, 
will show how this selection is obtained by means of slots so arranged 1hat if 
bars, 1, 2, 3, 4, 5, are moved to the right in accordance vhth fee five unit code 
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thirty-two possible combinations will result with respect to the stunt bars 
22. A stunt bar is also shovzn in Fig. 1, and it will be seen that for any 
moTTement of the five bars a slot allignment will result which upon release 
of the universal bar Fig, 6 detail 21, and Fig, 1 detail 24, will pennit one 
and only one stunt bar to drop in the slots. So much for movement of the 
bars, but upon no movement which may occur due to certain resultants, the 0 
bar is provided. Its action will be to move vhen none of the rest do and 
to thereby select the dash character. !Ehis will be described more fully 
later. Such an arrangement of slotted bars will therefore be seen to be 
the inverse of the keyboard transmitter described above and the arreingement 
of slotted bars or disks for such a purpose is known as a translator. 

For the purpose of this cryptograph the translator is made to perform 
certain unique, nev;, and novel ftmctions to be described. The movement of 
any slotted bar to the right closed a crank contact diown Fig, 1 detail 31, 
and Fig, 6 detail 7, The arrangement of this crank contact is as shown for 
the transmitter crank in Fig, 3, The purpose of this contact is to operate 
a magnet vhich releases the universal bar mder the stunt bars and allows 
one stunt bar to fall according to the slots in translator. The universal 
bar is shown in Fig, 1, detail 24, It works about axis 25 under control of 
armature 26, by magnet 32, 

Vilhen any one stunt bar drops, it in turn throws another, crank shown in 
Fig. 1, detail 34, in Fig. 2, detail 29, and Fig. 6, detail 6. The manner in 



\diich this crank contact acts is shown in Fig, 5, This crank contact closes 
a circuit which energizes the ^mling magiet Pig, 1, detail 35, The action 
of the ^mting magiet will be described later. 

Each stmt bar is provided with a drag link Fig, 1, detail 16^ This 
drag link is in turn coupled to a member 18 at pivot pin 17, Member 18 is 
provided with a slot as shovm and is pivoted and coupled to bar 19, at 

pin 36, with a bell crank action about a shaft 20, vhich is conmom to all ;^st 
bars, Vhen a stunt bar 12 drops, under action of .spring 14, into the slots 
of the translator bar 11, the stunt bars draw down with it the drag link 16, 
which draws down, member 18, about pin 36, as a center. This position then 
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presents the slot on the under side of manber 18, before the printing drive pin 
36e It will be observed that this ^Sating drive pin runs across the machine un- 
der all the slotted meabers as shovm in Fig, 2, detail 31, and has bearings at 
34 and 32, and pivoted on connion centers 33 and 35, In Fig, 2, magnet 30 by its 
notion on arnature 36, therefore, will be seen to operate drive pin upon being 
energized. In Fig, 1, another view is shown of this action, 35 beisag the magnet, 
33 the aimature, 34 the pivot, and 36 the drive pin, V/e now have a ^tint member 

18 in position mth its slot before the drive pin 36, and it will be seen that 

pnnf" 

upon energization of the ^at magnet 35, vhich is caused by crahfc contact 34, 
member 18 will be driven forward and punt bar 19 will drive down on plunger 36» 

lofinh 

Plunger 36 and all other pieiting plungers have common bearing at 38, and are 
held up in normal position by springs such as 22 under pin 39, Q]he plunger is 
thereby driven dovn and the feet 23, operate the pertaining typewriter key, 

V/hen fnint bar 19 moves dovn at almost the end of its downward movement it 
operates a crank: 37, This crank is common to all punting bars and operates a 
make and break contact arranganent as will be described in the wiring diagram. 

The method of throw is the same as described before for various other crank 
controlled contacts. However, the operation of this crank closes a circuit 
which steps forv^ard the tape of the tape transmitter previously described, and 
restores the entire circuit to normal preliminary to carrying throu^ another 
action from the keyboard. 

It is believed at this point that the various actions and individual units 

have been sufficiaitly described to justify describing a typical operation fipm 

p^in^ 

pressing a key of the cryptograjSi to the final punting of a letter cm the type- 
writer. Reference is therefore made to Fig, 7, to outline an electrical 
principal of this cryptograph. A, represents the contacts of the keyboard trans- 
mitter, and B, the contacts of the tape tranamitter. It will be seen that if 
contact 5, moves over to stop 1, and contact 7 moves to stop 3, magnet 12 will 
not be energized, the circuit being open at 8 and 2, Again if contact 6 remains 
at stop 2, and contact 8 remains at stop 4, magiet 12 will not be energized , the 
circuit being open at 1 and 3, But if contact 5 moves to stop 1, and contact S' 
remains at stop 4, magnet 12 will be energized for the circuit is complete from 
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■battery 17, wire 14, contact 8, stop 4, wire 9, stop 1, contact 5, wire 11, mag- 
net winding 12, and by wire 13 return to batteiy. Magnet 12, therefore, draws 
up its armature 15, which is yoked to the translator bar 16 o Likewise, if con- 
tact 7 moves to stop 3, and contact 6 remains at stop 2, the same action will occur 
due to magnet 12 being energized. This is cited as a typical example of the re- 
lationship existing between five sets of contacts of the keyboard transmitter 
with the five sets of contacts of the tape transmitter* As both tape transmit- 
ter and keyboard transmitter function in accordance vath the five unit code, a 

resultant action between the two will occur for any combination of letters* 

Magnets 

Keyboard Transaitter 12345 

f 0 0 0 B ^ 

Tape Transmitter 0 0 4» 0 b h 

Prints on Typewriter 4- 4- 4- 4* 0 s 

How throu^ the action of the two transmitters the typewriter would jpunt^ the 
letter K, Pereas N TO)uld have been presented in the tape and A have been struck 
on the keyboard transmitter* The person receiving such a letter, telegram or 
communioatioh would strilce this letter K on his keyboard transmitter of his 
cryptograph* He v/ould farther use an identical tape wtiich he would start in the 
same place as the enciphering operator* Such a program vnuld be arranged be- 
forehand. He therefore strikes K on his keyboard and his tape transmitter pre- 
sents H vhereas 

Magnets 
1 2 3 4 5 

Keyboard Transmitter 4- 4* 4- 4- 0 b ^ 

Tape Transmitter 0 0 4» 4- 0 b ^ 

4> 4- 0 0 O b a 



and the letter A is that letter vhich was originally transmitted. This then is 

the principal upon which this cryptograph enciphers and deciphers, but from the 

prinf" 

pressing of a key to the punting of a character there are functional devices 
necessary for such resnfLts. 

In Pig* 9, A is the keyboard transmitter and B is the tap>e transmitter*. 13ie 

canteicts are wired for resultant action to thei magnets controlling the translator 

bars of the translator whicli is shown at C, For clearness of wiring, the key- 

* 

board trananitter D, translator E, and printer F, have also been duplicated in a 
schematic side elevation vieiv^ G a, hs>r. 
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Assuming a tape to be in the tape transmitter as before, and perforations 
denoting the letter K presented to the pins. Than lever 8 will be over to 
contact 16, and lever 9 to contact 18, Assume again that the operator depresses 
taey A of the heyboard transmitter, the saw tooth bars will move in aocordanoe 
with the five unit code, 

0 Bars 

0 1 E 3 4 5 

4 4 4 0 0 OsA 

the plus signs representing movement to the right. It will therefore be seen 
that bar 0, 1 and 2, move while 3, 4, and 5, remain at rest, Kow bar 0 does 
not enter into the five unit code, it is known for the purposes of this descrip- 
tion as a universal bar which moves to the right upon pressing any key of the 
keyboard. As will be described mors thoroughly later, if say A is pressed on 
the keyboard and say A at the same time operates in the tape transmitter the 
resultant would be zero. This would give the deciphering operator no indicSf- 
tion of ^at had ocoured at this point. The universal bar circuit is so 
arranged that when zero is the resultant, a dash will print which will indi- 
cate to the deciphering operator that he should strike the dash key. 

To resume, key A, having been depressed, it will be observed that the 
movement of any or all bars to the right causes crank contact. Fig, 9, detail 
21, to close. The crank contact was shown by Fig, 3, How contact 21 is the 
master contact which energizes the s^tem and tmtil a key of the keyboard is 
operated there is no drain upon the battery 38, 

The condition at this point is that bars 0, 1, 2 are to the right, con- 
tact 21 is closed, which throws, locking magnet 52 thereby locking key-bars 
with lock 53, as per Fig, 8, the circuit being from the battery 38 wire 67, 

61, 59,^58,' throu^ contacts 21, wire 60, contacts 56, 55, and return to 
battery by wire 66, Also battery is presented to the keyboard transmitter 

contacts and tape transmitter contacts. In this connection there will be 

i-hOi-f-or . 

current through the combination’baiv,.!, battery 38, wire 66, contact 55, 
contact 56, wire 60, through contacts 21, wire 68, lever 23, contact 29, 
to contact 11, through lever 6, wire 69, to magnet 43, wire 77, 76, re- 
sistance 40 and relay 39, wire 84, 82, and return to battery^- bar 2, battery 

38, wire 66, contact 55, contact 56, wire 60, throxigh contacts 21, wire 68, 




REF ID:A41618 



lever 34, contact 31, to contact 13, through lever 7, wire 70 to magnet 44, 
■wire 70, 76, resistance 40 and relay 39, wire 84, 83, and return to hatteryj- 
bar 3, battery 38, wire 66, contact 55, contact 56, wire 60, through contacts 
21, wire 68, lever 25, contact 32, to contact 16, through lever 8, wire 71, 
to magnet 45, wire 79, 76, resistance 40, and relay 39, wire 84, 82 and return 
to battery;- bar 4, battery 38, wire 66, contact 55, contact 56, wire 60, 
contacts 21, wire 68, lever 26, contact 34 to contact 18, lever 9, wire 72 
to magnet 46, wire 80, 76, resistance 40 and 
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relay 39, wire 84, 82 and return to "battery;- bar 5 no circuit inasmuch as both 
levers 27 and 10 remain at rest under the assunrption of A in the Keyboard trans- 
mitter and K in the tape transmitter, the tape transmitter being 

levers 

6 7 8 9 10 

0 0 0 - N 



plus again denoting levers to the right. 

Now the above detailed description means, in the brief, that magnets 43, 

44, 45 and 46 are energized and have drawn their translator bars 1, 2, 3, and 

4 to the right by means of the armature being yoked to these bars as previously 

loz. 

descfibed. Now this condition effects a selection among the stunt bars 05-i The 
proper stunt bar being in this case stunt bar of letter K.Vl|ien the trans- 
lator bars moved to the right, crank contact 49 was closed which released the 
universal bar holding the stunt bars up. The manner in which the universal bar 
was released was by energization of magnet 85 thus - battery 38, wire 82, 83, 
contacts 49 wire 87 magnet 85 wire 63, contacts 21, wire 60, contact 56, con- 
tact 55, wire 66 and return to battery. 



so. 



As stated before the K stunt bar drops in the translator bars shots. The 
stunt bar draws down with it drag link 88 presenting the/imm^f 89 and its slot 



before the printing drive pin 91. The stunt bar at the same time throws crank 93 
which closes crank contacts 94 and a circuit is set up from battery 05, wire 96 
contacts 94, wire 97, printing magnet 86 and wire 98 return to battery. In prac- 
tice this battery 95 and battery 38 are of course identical being shown individual 
only for clearness of circuit tracing. Also the batteries are simply to repres- 
ent a soiree of E.M.F. either machine or battery for the equipment can be designed 
for a range of voltages. 

Now upon magnet 86 being energized, mS33^^r^89 is driven forvmrd operating 
drive bar 90 by bell crank about shaft 100. Drive bar 90 in turn operates the 
proper plunger 101 which actuates the K key of the typewriter shown at G in Pig. 
9. \1/hen drive bar 90 is practically at the bottom of its stroke it operates crank 
92 thereby crank lever contact 55, moving lever 55 from contact 56 to contact 
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57. This action parses two things to happen - the tape step forward magnet 

/<JS 

is operated, battery 38, wire 67, 61, ISl, 62, contact 57, lever 55 and wire, 

66 return to battery^- and the opening of contact 56 restores the system to 

normal by opening the battery supply on the wire 66 side, lock magnet 52 releases 

permitting transmitter bars 0, 1, and 2 to retxim to normal, and opening crank 

re>ahores 

contacts 21, universal bar magnet 85 releases and universal bar r ea etr ea stunt bar 
whereupon translator bars 1, 2, 3 and 4 return to normal, crank contact control- 
ling print magnet 86 releases and print bar 90 returns to normal. Crank 92 is 
restored and contact lever 55 is restored to contact 56 placing the system in 
readiness for a succeeding operation* 

It is necessary now to explain the action of the 0 bars of the Keyboard 

zsro 

transmitter and translator. As before stated when zeer is the resultant of the 
k 

action of the Keyboard transmitter on the tape transmitter none of the translator 
46 k 

magnets 43 , 44, 45/ and 47 will be operated. At the Keyboard transmitter A how- 
ever the 0 bar moves to the right upon pressing any key. This closes contacts 
22 and if none of the translator magnets are energized there will be no current 
thru relay 39, relay 39 contacts 41 will then remain closed* Under these cir- 
cumstances a circuit is closed from battery 38 wire 67, 64, contacts 41, wire 
65j contacts 22^wire 74, magnet 42, and wire 75 return to battery. The energization 
of magnet 42 moves translator bar 0 to the right and a dash is selected and 
printed on the typewriter which indicates to the deciphering operatiesa that he 
also shall strike a dash at this point upon decipherment. The necessity of 
the zero bars is accordingly made apparent. The reason for tho parallel com- 
bination of resistance* 40 and relay 39 is so that a fairly sensitive relay may be 
used shunted by a resistance of such value that the voltage drop across the com- 
bination will not be great enough to affect the satisfactory operation of mag- 
nets 43, 44, 45, 46, and 47 whether only one operates or whether all operate. 

It is necessary that relay 39 be interposed between battery and magnets 43, 44, 

45, 46, B.n8 47 but as to v/hether a low resistance relay is used or a high resis- 

/ow 

tance relay shunted by a’^resistance^is optional. 
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TSe purpose of the look 53 is that after the operator strikes a key all 
succeeding operations be perfonned before the k^board is released. Fow while 
these succeeding operations will be practically instantaneous still the necess- 
ity will be apparent for those instances when the operator strikes another key 
too quickly or inadvertently. 

The operation of enciphering a message has therefore been described. The 
processes of decipherment are the inverse and it is not thought necessary to 
go into great details In the assumption above the commanicsuit' receives the 
letter K in the communication. As the sending operator and the receiving op- 
erator have identical tapes, the deciphering operator strikes K on his keyboard, 
the tape sets up N and the resultant is A which prints upon the typev/riter and 
is the letter desired to be communicated before the enciphering process. 

Having made the operation and application of this cryptograph clear we 
claim: 

1, A mechanism which automatically enciphers a communication on the 
printed page of the typewriter, 

2, A mechanism using the five unit code and a circular perforated 
tape to encipher a communication on the printed page of the typewriter; 

3, A unique, new, and novel mechanical and electrical device for com- 
bining the resultants of a keyboard transmitter and a tape transmitter to 
actuate the keyboard of a typewriter, 

4, A unique, new and novel method of actuating mechanically and 
electrically the keyboard of a typewriter after selection, 

5, The design of a device which may be placed, in front of, and over 
the keyboard of the usual commercial typewriter and will upon operation of the 
device result in performing a cryptogram on the keys of the typewriter and hence 
compel Ung the typewriter to print a cryptogram which is automatic and in which 
the cipher is non-recurrent eind therefore does not allow itself to decipherment, 

Witnessed: Signed: 

Witnessed: Signed; 



Signed: 
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tiape t^^aaaaltter has five levez* oohtaote ^Mch operate between ;^ite marking 
and five epaoing oontaots xmder the control of a perforated tape, V tadaae 
of five finger pine which are presented tinder the tape* tJpon the presentation 
Of a hole in the tape over ati 7 of the finger pino the act of the pin rieing 
thru the tope hole oakss that particular marking iispulee at tlto mrking contact* 
The tape may therefore he perforated in characters of the so called five unit 
code allowing thirty two posoihlities* Tape stop forward and pin withdrawal 
is annnged outomtically* Such a tape transmitter is usually in small oox^aet 
fort] with nine terminals for oxtemal electrical oonneotions* In iOdg* it detail 
16 is a spring elip cKmnted upon an insulating blook 17 for soldered electrical 
connection at 16. There are directly in line behind this spring clip el^t 
other identical clips properly spaced along the insulating block 17, and pro^ 
vided with duet cover 19* This combination is designed for the terminals of 
the tc^o transraitter described above and it will be seen that a tape trans- 
mitter may be inserted at will* The description heroinafter will tell of how 
the wiring to the tape trsnsmittor is arranged to r^oke it a part of this 
cryptograph* 

llie two transmitters described above control between themselves the Six 
magnets shown in Fig* Z as ZOp 21, 22, 23, 2t and 25 and in side elevation as 

30 in Pig. 1. The armature of oaoh of these magnots control one of thetran- 
lator bars ehovai Pig* 1, dotails 11* This control moans movemont of the bars 

from normal or to the left position, as one faces the bars, to the rl^t. 
Therefore, current through any on© of tho magnets means that the magnet will 

C • 

move its translator bar to the ri^t by the bell crank and ooiqillng 26 end 27, 
Fig. 1, whidi aarrangeoent is shown for only the first bar but it must be remem- 
bered that the sane coi^ling exists for all toagnets and bars. The act of 
placing certain of the six translator bars at a given time Sn various positions 
detezmines the selection of the letter to be printed* ^ infection of Fig* 6, 
will show how this selection is obtained by means of slots so arranged that if 
bars, 1, 2, 3, 4, 6, are moved to the ri^t in accordance with the five unit ood^ 
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thirty-two possible combioations will result with respect to the stuat bars 
22* A stust bar is also ghowa in i'ig. 1, and it will be soea that for any 
fflowffioeat of the fire bars a slot allignment will result which t^n release 
of the uaiversal bar Fig, 6 dotall 21, and Fig. 1 detail 24, will pexnlt one 
end only one stmt bar to drop in the slots. So nmch ibr moranent of the 
bars, but upon no ffloreaeat vSilch stay occur due to certain rssultaats,1he 0 
bar is provided. Its action will be to nove i!hen none of the zest do sad 
to thereby select the daSh oharootor. Shis will be described sx)ro folly 
later. Such an arrangocioat of slotted bars will therefore bo soon to bo 
the inverse of the ^yboard transmitter desoribea above and the arrangement 
of slotted bas^s or disks for such a purpose is known as a translatojr* 

Sbr the puipose of this ezyptograph the trsnslator is made to perform 
certain loiique, new, and novel ftmetioas to be described, ihe movement of 
eoy slotted bar to the ri^t closed a ctgjSz contact shorn Fig. 1 detail 31, 
and Fig. 6 detail 7* lEhe arrangement of this ciank contact is ms ihawn for 
tile trananltter crank in Fig. 3. 2he pnzpose of &is ccataot is to (^erate 
a magaet which r^eases the uaivonsal bar mder tie stunt bars end allows 
one stunt bar to f^ according to the slots in translator, ihe universal 
bar is shown in Fig. 1, det^l 24. It works about asis 25 under control of 
azmature 26, by magnet 32, 

»hen any one stunt bar drops, it in ttsn throws another crank shown in 
Fig. 1, detail 34, in Fig, 2, detail 29, and Fig. 6, detail 6. She manner in 
ihiCh this crank contact acts is shown in Fig. 5. Shis omik contact closes 
a circuit which energizes the fml^ing mao^et Fig. 1, detail 35. She action 
of the Imting toagiet will bo described later. 

£aoh stunt bar is provided with a drag link Fig. 1, dotall 16, Ihis 
drag link is in turn co^pled to a msDber 18 at pivot pin 17. Hember 16 is 
provided with a slot as ^own and is pivoted and coi^led to bar 19, at 
pin 36, with a bell crank action about a shaft 20, which is oommom to all 
bars, ^en a stunt bar 12 drops, under action of spring 14, into the slots 
of the translator bar 11, the stunt bare draw down with it the dzag link 16, 
which draws damamnber 18, about pin 86, as a center* Zhis position 9xsn 
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presonts the slot under aide of manlier IS^ l>o£t>re tbo printlog dri7e pla 

36* It will le oliaertred that this ^P^tlng drive pisi ruie across the oe^ina m« 
der all the slotted moaberB sa ahosn in ^s» dstall SI, and has beazdogs at 
31 aad 32 • and pivoted on cesmoa outers S3 aiid S5« X& ?lg. 2, sogaet 30 by its 
action on anosturo 36, therofbret win be scea to operate drive pis ii^oa beisg 
energizadU In Fig* 1, asother view is ^ows of this aotios, 35 being the nagnet, 
33 the annatuze, 34 the pivot, md 36 the drive pis* We now have a semher 
18 Is positlooi with Its Blot before the drive pis 36, aad It w&l be seas that 
iQon flsergizatlos of the iBBgQet 55, which is eassed by ezrank cont»)t 34, 
luaber 18 will be drlvm fozward asd poot bar 19 will drive dom os pdinger 36* 
Plunger 36 and all other plunge» have eoatncni bearing at SB, and are 

held os aozuul position by springs sutSi as 22 under pin 39* She plunger le 
thereby driven down and the feet 23, operate the plaining typewriter loey, 

When punt bar 19 zooves dom at almost the end of its downward movement It 

prinh 

operates a czssk 37* tEhie qtqx& 1b comon to all ^^ting bars and operates a 

make md break contact arrangeaent as will be described in the wiring diagm* 

IQia method of throw is the sane as described before for vazdous other orack 

oontZTolled oantaots* However, the operation of this cran^ closed a oirozU.t 

0 

which steps forward the tape of the tape trsnsmltter provionsly described, and 
restores the entire oizrouit to aozszal prelioinaziry to carrying throu^ anodxer 
action ffom thO k^boazd* 

Zt is believed at this point that the various actions snd individual units 
have been sufficiently desoribod to Justify desozlbing a typical opexation from 
pressing a key of the czyptograxii to the £Lzzal ^mUng of a letter cm the type« 
wzltor. Heferenoe is therefore made to Fig* 7, to outline an electrical 
principal of this cryptograph* d., reptreBents the contacts of the keyboard tzwns- 
altter, and B, the contacts of the tape traimitter* It will be sem that if 
contact 5, moves over to stop 1, and contact 7 moves to stop 3, zoagnet 12 will 
not be energised, the circuit being open at 8 and 2* Again if contact 6 resaaliza 
at stop 2, and contact 6 renoains at stop 4, magzot 12 will not bo eneziglzed , the 
oizrouit being open l and 3* But if coutaot 5 moves to stop 1, and contact d 
remains at stop 4, magnet 12 will be energised for the cizrouit is oon^lete fzom 
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1)attexy 17» wire 14* ooatact 8, stop 4* wire 8, stop 1* contact 5, wire XI* Mag- 
net winding 12* and Ity wire 13 return to battezy* Magnet 12* tberefbre* dram 
its amatTire IS* whldh ia yoked to tbe trenalator bar 16* likewise* If con- 
taet 7 aotea to stop 2* aid oontaot 6 remains at stop 2* toe saae aotlcn will oooto’ 
dot to oagoet 12 bedog energized. SMa is oited as a typical eaample of tbe re- 
lationship existing betweaa fire sets of con toe ts of the keyboard transmitter 
with the five seta of eontaots of the tape tranasdtter. As both tape transmit-* 
ter and keyboard transmitter fonotion in aooozdanae with the fire mit code* a 
resultszit action between tho two will ooeor for az^ co 2 d>ination of letters* 

Keyboard Zranonitter 1 2 S 4" 

f |.00 0 ,^ 

Sal© 'Pransaitter 0 0 l» » 0 - g 

Prints on lypeorlter ♦ A !► A 0 « E 

How theon^ the aotion of the two transmitters the typewriter vonld ^nt the 
letter K* sheress fi so old have been presented in ths taps and A hare been stroOk 
on the keyboard transmitter. !Sie person rooeiriag sadh a letter* teXegram or 
conmanioation vodld strike this letter K <si Ms keyboard tzaasmitter of his 
cryptograph. He would farther use an idBntieM tape vixi^ he would start in the 
same plaee as the enciphering opor^tor* Such a progrem could be anratoged be» 
forehand. He therefore strikes K on Ms keyboard and his tape transmitter pre- 
sents H wheresA 

.. SafiagliB , . ■ ■ 

1 2 3 4 5 

Keyboard !?rsins:aittor ^ ^ A f 0 c ^ 

2ape i’ransraitter 0 0 A 4 0 g ■ 

t> A 0 0 0 g A 

and the letter A is tMt lotte? which was originally tranaaitted. Shis then is 
the principal upon wMCh t!iis oryptc^ramh enciphers aM deelphem* but from the 
XiTessing of a key te the ^Sating of a character there are functional devloes 
necessary ibr such results* 

Xn Fig. 9* A is the keyboard transmitter and B is the tape transmitter. 2ho 
contacts are wired fOr roeultant action to the JDagnets controlling the translator 
bars cf the translator is slioem at C. For clearness of wiring* the key* 

board tranacsitter B* tmnslator £* and printer F* have also been d^llcated in a 
schematic side elevation view ^ a.hcL Q ppjorc^s^nt^ a. lyf<?)Yn tc^n 
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AftsuBditfir a t« M in il» ta{» taNumatttar «n «n« pamniti«n» 

Amotiag tm 2*tt«r S pr«M&«»4 to tho pi&8« retain l«ir»r ft idXX 1)o to 
eotttnot 1$« and XtTor 9 to ooatoot X8* Aosimo «£;aln tMt tl» oposrntOip Oopnaooo 
lDfr 7 A of %bt mytotofi tra&OBiittftr, the sair tootle hoxv will aoY« la aooordaaoo 
with the five unit oode, 

SL^ 8Wf.„- 

0 i 2 > 4 S 

4 4 f 0 0 Ok A 

the plm alone fepraaantiog aovaoeat to the riihW Xt niXX thevefoee he atea 
that h«r 0, X and 2, Mte lOiile 3« 4, and 0^ nuDeia at aeat. see hav 0 doea 
not eater late the fire unit eedt» It la knoea for the porpoiaa of thle deaerXp* 
t&ea an a naiiareaX har mdoh «wtea to the right npMt ireaaias aigr hey ef 
hepheard* Ae viXX he deaerlhed ear* thereecMy Uter, if eay A ie praaeed «a 
the hayheard and nay A at the aaae tin* eperatea la the ti^ trananltlar the 
raanXteat venld he eere* 2hla nanXd eiee the ieeiyherlao epe^ter a* tadiea* 
tiea ef nhat had eeonred at thie pelat* the naiteraaX her eireait la ae 
amniid that vhea aero la the reanXtaat» a daah idXX print adaeb «iU iitdl» 
oate to the deeiphexlng operator that he ehanld at^Uee the daah key* 

T9 raaiu*« toy A, baerlvg heea depreaaed» it nlXl ho ohaervod that the 
aorsaant ef any or aXX hara to the iriLght eaaaea orank eontaet* fig* 9« detail 
2X„ te eloae* The orank oontaot naa abeeh hy yig» 3* sow oontaot 3X ia tht 
naater oontaot whioh energises the eystem and nntil a toy of the toyhoard la 
operated there la no drain iqoon the hattery S3* 

fhe oondlUon at thia j?olat ie that hare 0* 1, 3 are to the right* oon* 
taet 21 ia eXoaad* fhloh throwe Xeoking aagnet 52 therehy Xoekiag toy-hare 
with look 33y aa per Fig* 3, the oirexdt haing fro* the hattery 33 wire 47* 

41* 39* 38* through eontaata 2X* wire 40* oentaote 34* SB* and ratsm te 
hattesy hy wira 44* Alee hattery ia preaanted to the toyhoard traeandtter 
eentaela and t^e trenaaitter eeetaeta* la thia eenneetien thare «IXX he 

r thus- for' 

evrrant through the eenhlnatiea*^W X* hattery 88* wire 44* eontaat 38* 
eontaet 34* wtoa 40* through eentaota 2X* wira 43* Xerer 28* eeataet 29* 
te eontaet XX* through Xarer 4* wire 49* te itognet 48* wire 77* 74* re*» 
aiataaee 40 and relay 39* wira 34* 32* and return to hattary;-- har 2* hattery 
33* wire 64* eontaet 53* eontaet 34* wire 40* toro)^ eenteete 21* wire 43* 
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24* to ocallaot 1S« throneli I«wr ?« fflv* 70 lo sVigMt 44, 

vivii 7i, 74^ 40 «ad 89 • wlf» 84» 82, and t^twm to iNitttiryj* 

luuf 3^ lAnon^y 884 niM 88, aontnat 664 aontaat 04» «1 m 80« thv«i%ii aanliMBt* 
2:^4 Wirt 684 lavar 264 a<mt«at 324 ta adntnot I84 tbvdti^ latay 8, 1^ 72, 
to na0BOt 4S, Wirt 79, 78, vaaiateapiaa 40, and ttiay 89, «ln» 84, 82 tod Mtnrn 
to iMttavar;«* tor 4, tottany 88, «t««i 884 cxmtaat 684 aosUat S8» win 8O4 
oontaota 2I4 vira 884 3»vaa 28, aontaot 84 to aontaet 284 3mv0v 9, wl?a 78 
to npdttat 48, win 80« 78, rcsiatanM 40 and 




REF ID ; A41618 



•* 9 * 



39* wire @4, 82 ozul retard to battery; bar B no oirouit inb^naiob ao both 
XovoTB 27 and 10 renaiu at rest tmder the assoription of A in the EeyboMd trans** 
oltter and H in the tape transi^ltter, the tape transmitter being 

lovers 

6 7 8 9 10 

0 0 -Js- ir 0 • H 

V 

plus again denoting levorq to the right* 

lion the above detailed description means, in the brief ^ that csgnets 43, 

44, 45 and 46 are energised and have drawn their traaelator bars S, 3, and 
4 to the ricd^ by s^ans of the aimture beitig yoked to these bars as previously 
desoflbed* £Iov; this condition effeots a solection among the stunt bars 85* 2he 
proper stunt bar Sb^ being in this case stunt bar of letter K.V^en the trana* 
lator bars moved to the rights crank contact 49 was closed which released the 
universal bar holding the et\int bars manner in which the universal bar 

was released was by energisation of magnet 85 thus ^battery 38^ wire 88,^ 83, 
oontacts 49 wire 87 magnet 85 wire 63, contacts 21, wire 60, contact 56, Coir* 
tact 55, wire 66 and retorn to battery* 



slohs 

As stated before the K stunt bar drops in the translator bars ehots^ ^e 

stunt bar draws down with it drag link 83 prosentihg the 89 and its slot 

before the printing drive pin 91« stunt bar at the same time throws crank 93 

9S 

which closes crank oontacts 94 and a circuit is sot up from battery 05, wire 96 
contacts 94, wire 97, printing magnet 86 and wire 98 return to battery* In prac** 
tice this battery 95 and battery 38 are of course identical being shown Individual 
only for clearness of circuit tracing* Also the batteries are citnply to repros*> 
ent a source of E*U*P» either machine or battery for the et^ulpment can bo designed 
for a range of voltages* 

How upon magnet 86 being energised, 'm^er 69 is driven forward operating 
drive bar 90 by bell Crank about shaft IQO* firive bar 90 in turn operates the 
proper plun^r 101 which aotoates the K key of the typewriter shown at 0 in Fig* 
9* Hhen drive bar 90 is practically at the bottom of its stroke it operates oronk 
92 and thereby orsn!: lever o cent act 55, moving lever 55 from contact 56 to contact 
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67* ^le aoisiou causes tco tUaje to happon - the tape atep foi?ward oosneta 

yo3 

la operated* battery 33* wire 67* 61* 10-1* 62* contact 57* lovor 65 and wire 
66 rotora to battery; - and the opaiiug of contact 56 reatorea the oyateia tp 
normal by opening the battory aopply on tho vriro 66 alde:*i lool: ma^et 52 roleasos 



pemlttine transcilttor baro 0* 1* and 2 to return to normal* and opening oroak 

, . resh>r<?5 the K 

contacts 21* universal bar na^ot 85 releases and universal bar S G Oo tgo a stunt bar 

v7horeupott translator bars 1* 2* 3 and 4 return to normal* orank contact oontrol- 

llng print masnot 06 releases and print bar 90 retumo tC Minial* Crank 92 la 

restortf and contact lever 55 is restored to centaot 56 piactng the ssrstem in 

readiness for a sacceedins operation# 

It is necessary now to explain the action of the 0 bare of the keyboard 



transmitter and translator# As before stated when seer is the resultant of the 
A* 

notion of the ]Soyboard transmitter on the tape transmitter nOns of the translator 

46 k 

znagnete 43, 44* 4^and 47 will be operated* At the Keyboard transmitter A how- 
ever the 0 bar moves to the rlcht t^on pressing any key* Shis closes contacts 
22 and if none of the translator magnets are energised there will be no current 
thru relay 39* rolay 39 contacts 41 will then remain closed* Under these oir- 
oomstonces a circuit is closed, from battery 33 wire 67* 64, contacts 41, wire 
65^oontaots 22^wire 74* magnet 42^ond wire 75 return to battery* She energisation 
Qi magnet 42 moves translator bar. 0 to the right and a dash is soleotod and 
printed on the typevTriter whloh indicates to tho deciphering oporatlsk that ho 
also shall strike a dash at this pdtot upon decipherment* ^e necessity of 
the zero bars is accordingly made apparent* She reason for tha parallel com- 
bination of resistanooi^ 40 and relay 39 IB so that a fairly sonsltlvo relay :t 2 »y be 
used Shunted by a resistance of such value that the Voltage drop across tho oont- 
bination will not be csTeat enough to •ffeot tha aatisfactory operation of mag- 
nets 44* 45* 46, and 47 whether only one operates or vz^ther all operate* 

It is neoessaxy that relay 39 be interposed between battery and ma^ets 43* 44* 

45* 46* and 4it but as to whether a low reslstanco relay is used or a high resls- 

/ow unff~ 

tance relay shuntod by a^reoistoaoe'^is cptltmal* 
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TM pioipose of the 3,00k @3 le that £ifter the opei^ator etrikee & key aU 
eaoecedh]^ opefatione he perfomed before the keyho^d fe released* Hou v^hllc 
these succeedliig epeffttlwEis will ho practically isastantoaeoae etill the necess- 
ity will he apparent for those instances When the operator strikes another fcoy 
too gjiicisly or toodrertently. 

i?he operation of enciphering a mess^e has therefore been descrlhed* !She 
prooesseB of decipherment are the inverse and It is not thought neoess^y to 
go into great detail* Xn the assumption above the Comtnanlcsnt receives the 

letter K In the oomniahication* As the sending operator and the receiving op*^ 

/■ 

/ 

^iratOr haveidentioal tapes, the deciphering Operator strikes K on his keyboard, 
the tape seta up sJid the resultant is A vvhioh prints upon the typewriter ai^ 

is the letter desired to be comniinieated before the enciphering process. 

Having made the operation and appliOation of this cryptogiaph clear we 
cioimi 

V 1* A mechanism which aufcomattcally enciphers a consnunication on the 
printdd page of the typewriter* 

2* A mechanism using the five unit Code and a circular perforated 
tape to encipher a commanioation on the printed page of the typewriter* 

3* A uniguo, new, and novel mechanical and electrical device for comr 
bining the resultants of a keyboard tiraasnitter and a tape transmitter to 
actuate the keyboard of a typewriter/ 

4* A unique, new and novel method of actuating neChanioally and 
electrically the keyboard of a typewriter after eeleotion* 

6* ®ie design of a device wMOh rosy be placed, In front of, and over 
the ^yboand of the usual commercial typewriter and will upon operation of the 
device result In performing a cryptogram on the keys of. the typewriter end henoe 
oompdiling the typewriter to print a cryptograa which is automatic and in which 
the Cipher is non**recurrent and therefore does not allow itself to declphement* 

V’/itnesaedf Signed; 

Witnessed: Signed; 

Signed; 
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the keybars 1 are pivoted- on a coramon shaft, 3, and held up by in- 

■ ' ' A 



dividual springs, 4« At 5 are shoTOi the transmitter bars, the bars them- 
selves being designated 2. They are supported at their extremities by ball ^ 

1~L-^vjLx a &.0 

and roller bearings.,, "the manner in which the bars , control their contacts is 

^ , s '- .' 



shown for the foremost bar at 2, 



wherein iti is seen that th^bar 1„ 



is yoked to contact lever 10, operating 



46vJ1, J^cMoaj 



about axis 8, thereby present- 



ing contact 3 to either contact 4^when the bar is at its normal position to 



the left and held there by spring 9, or to contact 5^when the bar is dis- 
placed to the right upon depressing a keybar. Still referring to Figure^# 



proper terminals for iviring are arranged for on the insulating supports 6 and 



7 as shovm at 14 and 15 for the front and back contacts and at 13 for the 



lever contact by coiled wire 12, it being understood that the lever contact 
is insulated from the frame at 11. The other five bairs are directly behind 
the bsir shown at 2, Figiu:e3» controlling identical contacts all of v;hich 
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are momited on the insulating supports 6 and 7 « Behind these sets of con- 
tacts is the master contact 39 of- Figure 1 controlled by the cranl^ ii/.in 

This crank and its contact is shovm in detail in Figure 4, which 



will be discussed later 



. "the locking m 



mechanism for locking the transmitter 

/V 

bars into position is shown as consisting of magnet 8 whose armatvire 9, 
normally held by spring 10, when attracted causes bar 6 to rock on pivot 7, 
and lock the bars into posit ion* j S he mr e 

ifg 30 is one of the set of translator bar mag- 
nets, there being five more magnets behind it, each one equipped with an ar- 
mature 29, bell crank and coupling, 28 and 27, for moving the translator bar 
controlled by it» The translator bars are shown at 11. Grsink 31 is bar 59 
of Figure 1 and operates contact 58 of Figure 1. Crank 34 is crank 114 of 
Figvire .l, controlling contact 115 of Figiure 1. At shown but one of the 

set of 32 stunt bars, the others being behind it. The stunt bars are pivoted 
at 13 and are pulled into an alignment of slots on the translator bars under 



the action of springy 14. Each stunt bar is provided with a drag link 16 which 

is coupled to a member 18 at pivot pin 17.- Member 18 is provided vdth a slot 

as shown and is pivoted and coupled to print bar 19 at pin 36. Print bar 19 

operates -with a bell crank action about shaft 20 which is common to all the 

print bars. When member 18 is drawn downward it presents a slot before the 

drive pin 36 which runs across the machine \mder all the slotted members as 

shovm at 31 in Figure 3, v/here 31 is seen proy;ided vrith bearings 32 and 34 

pivoted on common centers 33 and 35. In Figure 3 magnet 30 by its action on, 

armature 36 will be seen to operate drive pin 31 upon being energized. In 

Figiu:e 2 another view is shown of this action, 35 being the magnet, 33 tl^ 

armature, 41 the pivot, and 36 the drive pin. The magnet 35 acts upon its 

armature against the pull of spring 40, which holds the armature in its 

neutral position. When magnet 35 is energized drive pin 36 strikes the 

slotted member 18 that has be.en presented to it, and print bar 19 will be 

3<1 

driven down on plunger '56. Plunger 5^ and all other print plungers have 
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common bearings at 38, and are held up in normal position by springs such 
as 22 under pin The plvmgers are thereby driven dovmv/ard and the feet 

23 operate the pertaining typewriter keys. 

?ifhen print bar 19 moves dovm at almost the end of its downward 
stroke it operates crank 37 which is crank 82 of Figure 1. This crank is 
common to all the print bars, and in Figure 3 at 37 is shown as running 
across the machine^ xmder all the print bars. In Figure 3 crank 37 is pivot- 
ed at common centers 38 and 39. As explained, this cranlc serves to close 

the circuit of the tape-step-forr^ard magnet 47 of Figure 1 and also to open 

( 0^ "Sr 

the circuit of the transmitter bar locking magnet 56 of Figure l, wtwjjh i 

|p^v<.-oa.<^we<j oJlSL 

a tar-ta-g ^i^sub sequent clearing operations to restore the machine to normal. 

In Figxire 3 a 40 is provided for i weor^ i tfl &g the tape trans- 

mitter into ^ee-i-bion. The tape transmitter is usually in compact form with 
nine terminals for external electrical connections. At 16 is shown one of 
the nine spring clips, equally spaced and mounted upon an insulating block 
17 for soldered electrical connections at 18. The nine terminals of the 
tape transmitter fit under the nine spring clips. A dust cover 19 is pro- 
vided. At 20, 21, 22, 23, 24, and 25 are shown the six translator bar mag- 



nets which actuate the translator bars of which only one, 26, is shown. 

J.I.- _i.j -1. '' ^ 




